FIG. 1

LIQUID CRYSTAL DISPLAY..

Div. Of Sertal No. 09/501,747
Greer,Burns & Crain, Ltd.
Our Ref. No. 1508.68699

Ikeda et al.

Parent Filed: February 10, 2000
(James K. Folker)

(312) 360-0080

Sheet | of 42
OO O
MM OO
SR } [ ——
~— N b
N
- N
1 IR NN
N
N \ ©
: N
N
s~ N |8
\ :
N
M, \ N
r~ \ \
N | o
N 1
i\ N ©
N N
N[O D
N - HD
N "
N D N _1.mMm
R~ N 1 ©
Nl |IR
SN I
N
o] ) \‘v*%
N[ (IR
\ N

69

6l



11/06/03

K. Folker)

(312) 360-0080

Parent Filed: February 10, 2000

(James

Ikeda et al.

>

~
S8
7=
~ w02
DW -
32¢

o =
5z93
R
BN
C&me
Qxmng
59 g2y
Qzus5e

38864

2B

FIG.

FIG. 2A

()
bo
©
+
O
>




FIG. 3

LIQUID CRYSTAL DISPLAY...
Div. Of Serial No. 09/501,747
Greer,Burns & Crain, Ltd.

Our Ref. No. 1508.68699

Tkeda et al.

Parent Filed: February 10, 2000
(James K. Folker)

(312) 360-0080

Sheet 3of 42
ggg@ O <
r'f')m?rr)r‘o g < <
Q)
M
|\
0 o <
m~/‘i m
¥ HH 0
N .
N o) 4 1
« NS TTE
111 N
m TN \
. N \ o
A\ N
N N
0
D8 |
\ QA
o X
] 1 3 > <
(C o A
N N N '.\m
('r(\.l)\_/—--\ < N — | <
L
\ ]
: N
N\
N \
_O \
L\
m“”%}?’ﬁ > N
N e (\
ol YN ot
T TIIN \ \-/gr)
N \p
N wrg \\
: N
m N
N
N M q
0 Q (@] \
e

30

49
40{

11/06/03



11/06/03

LIQUID CRYSTAL DISPLAY.. lkeda et al.
Div. Of Serial No. 09/501,747
Greer,Burns & Crain, Ltd.
Our Ref. No. 1508.68699
Sheet 4 of 42

Parent Filed: February 10, 2000
(James K. Folker)
(312) 360-0080

7
Ol
N
Dl

R/

33b

L)
\
A ]- ?? -
\ * ]
Y
| f

B
[

‘r.]

I
/
/
=

Il




LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03
Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000 .
Greer,Burns & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 5 of 42

"\

AN
/
/ -~
/
S
/

35




LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
* Greer,Burns & Crain, Ltd. (James K. Folker)

Qur Ref. No. 1508.68699 (312) 360-0080

Sheet 6 of 42

FIG. 6A

3b 2b b

///f/////////\/////////////

oooonow/\/\\ooooooom—-“b

0
\/\/0000000000\/\”00/

FIG. 6B

2b 6 2b Ib

/

f:

/ /
\ \ \

Z

Z

L 7 7 7 7 7 7 A7 777 7

[

170
70000000000 1YY

[

<IN

60000000000000g’

[—1

7
0
0

4a

( Z ( . ZL 7 7 7 7 7 L g 2 7 7 7 7 7 7 /1\/ Z [Z 7 7 71
) 1 ) )
3a 2a 3a la

4b -



LIQUID CRYSTAL DISPLAY ... Ikeda et al. 11/06/03
Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)

Qur Ref. No. 1508.68699 (312) 360-0080

Sheet 7 of 42

33b

33C




LIQUID CRYSTAL DISPLAY.. keda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 8 of 42

6%
€ 5% . o “a.
~ o ¢ !
o 4% y A S
(6] ®* . .
C .
8 3% . ..
+
E 2% .
(%]
[ = e
S 1% hd
—

0%

0 0.2 0.4 0.6 , 0.8 |

Projection Pattern Height / Cell Thickness (rate)

_ 6
? 5 .00.
',,\\' ‘ °°o
g . .
c
_,‘_‘,‘ 3 ° ° .
+ °
E 2 ® * .
2 'S
] ] @
-
-
0]
0 5 10 15 20 25

Pattern Width (um)



FIG. 10

LIQUID CRYSTAL DISPLAY..
Div. Of Serial No. 09/501,747
Greer,Burns & Crain, Ltd.

Our Ref. No. 1508.68699

Sheet 9 of 42

~33a ;’2
L//////é/
W es-

.56
54

35

Ikeda et al. 11/06/03

Parent Filed: February 10, 2000
(James K. Folker)
(312) 360-0080

Sl

55
77777777
(/
53

35

N
n
o
_ .
BN T9)
N N
: N N
o N N & |
(AR ™ N v
SNil=Eg
\
2 Nk
) IS
| H R
%\ \:8 B N N
\.__\.\ \ \_/‘L()
\ &\
N N
o IR N
N
M N 0N
N
2 0SS
ro\#::]jj )
. O 0)] @)
™ < 0



55

53—

55

LIQUID CRYSTAL DISPLAY..
Div. Of Serial No. 09/501,747
Greer,Burns & Crain, Ltd.

Our Ref. No. 1508.68699

Sheet 10 of 42

Ikeda et al.

Parent Filed: February 10, 2000
(James K. Folker)

(312) 360-0080

11/06/03

55



11/06/03

000

Parent Filed: February 10, 2
(James K. Folker)
(312) 360-0080

Tkeda et al.

LIQUID CRYSTAL DISPLAY..
Div. Of Serial No. 09/501,747

Greer,Bums & Crain, Ltd.
Our Ref. No. 1508.68699

Sheet 11 of 42

ogg S5 Egg

0
L
i
N _ 1~
/—-"
\\/-sm

| \ w "
vmw m/ \\K\\\O\\\ - .\\\\W\\ 8 _. 0]°;
og s _ LLL) 777
e ‘e ee\ 1 oo e % mmH\VQ\mm\\\
mwmq/r Q L Ll L L LN o Ly \)L\\\\\\\\\_
3 B A =
oge/ ) 2 — \uﬂ g
e O e/ ) 2 vge/ Nm D \ .
qge nmm URE v

aee



55

53

55

LIQUID CRYSTAL DISPLAY.. Tkeda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)
Our Ref. No. 1508.68699 (312) 360-0080

Sheet 12 of 42

FIG. 13

TS
>

o //
<
N\

/1N
/N,

N N

53

55

55



b

LIQUID CRYSTAL DISPLAY..

Div. Of Serial No. 09/501,747
Greer,Burns & Crain, Ltd.
Qur Ref. No. 1508.68699
Sheet 13 of 42

Ikeda et al.

Parent Filed: February 10, 2000
(James K. Folker)

(312) 360-0080




LIQUID CRYSTAL DISPLAY.. Ikeda et al.

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 14 of 42

FIG. 15A

538 . 53B

— 7

11/06/03

538

52 55

FIG. 15B

53B S3R 538

——
52 52 =
FIG. 15C
53G 538 53R
) ( ( R
(7 B 'R B| G ' B\
L 1
52 52 52



LIQUID CRYSTAL DISPLAY .
Div. Of Serial No. 09/501,747
Greer,Bumns & Crain, Ltd.

Our Ref. No. 1508.68699

Sheet 15 of 42

Ikeda et al. 11/06/03
Parent Filed: February 10, 2000
(James K. Folker)

(312) 360-0080

R

353G
55

FIG. 15E

53B

G
77 77777 77 7T L 27 77 538
8 R B G 4 B
| i )+



11/06/03

Parent Filed: February 10, 2000
(James K. Folker)
(312) 360-0080

Ikeda et al.

Div. Of Serial No. 09/501,747

Greer,Burns & Crain, Ltd.
Our Ref. No. 1508.68699

LIQUID CRYSTAL DISPLAY..
Sheet 16 of 42

([ ogg 28
|\

\\\\\@\\\ - 8 oS

S[=te acc
A
)

. gg— | V777777777 77
4 . S mmn&wb e
1°1} : l_6t

Ae }
&\ m(\\\\\\\\Q_\!/F r@

Ovm s —  — L L7777 7Z A M\\\\\\\\N A

—T _ : : 71 = o¢

£ SN R AV A i A 1 ¢
e

Dee’




Transmittance (%)

11/06/03

LIQUID CRYSTAL DISPLAY.. Ikeda et al.

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000

Greer,Bums & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080 B

Sheet 17 of 42

3.5 4.0 4.5 . 5.0 5.5 6.0

Cell Thickness (um)



LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03
Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 18 of 42

113 112 1138

[ ~~ [

"

t1o{[C

so{ 102 A”3R%115 102a

{ y v « z 7z Z—Z—r—Aar o z—n /u > v v o 2




LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Bums & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 19 of 42

of

114
./

\\\\\\\\\\\\

\\\\\\\\\\\

106
102
15, |

2 IIII‘ IIIIIII 1_lll= : : : : : : :a LI_[If y
100{ FT'TTTT)TT“ /I 4, -
| | | AN

/1 'A/
1033 103b 1O4b/1()4a1/01

v




LIQUID CRYSTAL DISPLAY.. Tkeda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 20 of 42

FI1G. 20




LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03
Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Bums & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 21 of 42

FIG.21

' ___ 161
1\\\\L\\\\\\\\\ ] gg} 160
49

Tz 7r7a

i

L 156
-L~151}15O

) .
152



LIQUID CRYSTAL DISPLAY.. Ikeda et al.

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)
Our Ref. No. 1508.68699 (312) 360-0080

Sheet 22 of 42

FIG. 22A

113B 1138

!

1

o

FIG. 22B

113B 113R

113R

(e (o L

/'\/

111
FIG. 22C
1138 113R  113B 113G 113B )
—1 ,< | —— ( \_ ( /= ( =
j 7 7 /

\
- ) 4
112 172 172 172 131 112



LIQUID CRYSTAL DISPLAY..
: Div. Of Serial No. 09/501,747
: Greer,Burns & Crain, Ltd.

Ikeda et al.

Parent Filed: February 10, 2000
(James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 23 of 42

FIG. 22D

11/06/03

114
- 1138 113R  113B g 113G~ 113B
’ 7

\
?
FIG. 22E 111
117 | 117
( 114
}135 113R  113B § 1(136 113B -
= (
\
)
| 111
FIG. 22F
. 115 115
“ 115 115 115 .

111



Spacer Portion Height (um)

4.8

4.6

4.4
4.2
4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6

Tkeda et al. 11/06/03

Parent Filed: February 10, 2000
(James K. Folker)
(312) 360-0080

LIQUID CRYSTAL DISPLAY..
Div. Of Serial No. 09/501,747
Greer,Burns & Crain, Ltd.

Qur Ref. No. 1508.68699

Sheet 24 of 42

FIG. 23

=

2.0 2.2 24 26 2.8 3.0 3.2 3.4

Color Filter Thickness (um)



LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Bums & Crain, Ltd. (James K. Folker)
Our Ref. No. 1508.68692 (312) 360-0080

Sheet 25 of 42

FIG. 24

116 118

117

1 1)4 A AN 113G |
113B m\

\&* 113R

111

v

112



LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Bums & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 26 of 42

FIG. 25

\ 121 -

120

49 —

100 (




LIQUID CRYSTAL DISPLAY.. Ikeda et al.

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 27 of 42

FIG. 26

11/06/03

133R g7 132 1338

120 7

\\\\\\\\

.49 —-
7 1?2 133G

§ 1
v o >
< < — e a——— ] e ——— T -« va
100 A W W v wn |

)
103a 444,



LIQUID CRYSTAL DISPLAY.. Tkeda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000

Greer,Burns & Crain, Ltd. (James K. Folker) 1
Our Ref. No. 1508.68699 (312) 360-0080 !
Sheet 28 of 42

FIG. 27A

137 137 137
G B o g g

FIG. 27B

137 137 1338

. 137
1338 187 137, __ 1338132 ) _

ls

132 1132 132\

S\

A131
FIG. 27C

13 | |
31F:-{e7 137 1338, 1R 137
1338 4 133R L /"% 437 1338

/( / 'L/( & 132 130 132

131



e

N

LIQUID CRYSTAL DISPLAY.. Ikeda et al. ) 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 29 of 42

FIG. 27D

133G o 133R
133G
137 1321338 457990 137
133B 133R }/,, 133G ﬁ
7 ( \ \132

FIG. 27E

137 132
133B 133R

135 137
137 137 134 137 135
135 N 1/:;\5 185 L 135,
s |
A




=
|

Bosy
~ ] y

1A
il

SN

LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)
Our Ref. No. 1508.68699 (312) 360-0080

Sheet 30 of 42

FIG. 28

145
145 148 148 1;5148 1;5
/[

AN

d “

(/ (/
N N

QIS

/]

=

/ / /]
143B 143G 143R

o]



LIQUID CRYSTAL DISPLAY..
Div. Of Serial No. 09/501,747
Greer,Burns & Crain, Ltd.

Our Ref. No. 1508.68699

Sheet 31 of 42

Parent Fi

Ikeda et al.

11/06/03
led: February 10, 2000

(James K. Folker)
(312) 360-0080

FIG. 29A
o 104a
103a 103p 103b
10 103a 103b N BL 1032 (191)110‘”’
}
=e—a—1 1]
1
49 + [ X145 Ams w06 Dras|-
., R ] 6 [ —
= | E—
_
140 1 \(\—"’_\} |
S~ \ ~— \
143R 148 143G 148  143R 148 /1438
141
FIG. 29B 1043
", .104b
| 103a 103a 103a
102 102 102 106\
A L G Sl
L e s B i
., L ,,J,‘muﬂ,,,,, /'\/1/1)/ 7 R A . /AJ, U&J/-('E
49~ 102a 145 102a 145 102a 106/
145 === 146
{\ . B | . G (8] r, [ B
( N
40 ~— N
1438 142 143G 142 143R 43144

141



|
|
r

11/06/03

Parent Filed: February 10, 2000

(James K. Folker)
(312) 360-0080

Ikeda et al.

LIQUID CRYSTAL DISPLAY ..
Div. Of Serial No. 09/501,747

Greer,Bums & Crain, Ltd.
Our Ref. No. 1508.68699

Sheet 32 of 42

ek e L E TP l.l.l..l..c...a -

114
-1 1438

L PR )
P o e LT .o .
. f e I
- . L I AN

P R S T S S T SR
AT R R DL L TS

-

FIG. 30A

143B

3R

)

FIG. 30B 14



LIQUID CRYSTAL DISPLAY..

Div. Of Serial No. 09/501,747
Greer,Buns & Crain, Ltd.

Our Ref.

No. 1508.68699

Sheet 33 of 42

Ikeda et al.

11/06/03

Parent Filed: February 10, 2000

(fames K. Folker)

(312) 360-0080

FIG. 30C

143R

143G

143B

ST E TS
A o
T

.‘l.l
KO

. \ LY

\ -\.x\\\\ \‘ _‘(l \

SSSSSOVUR,

ANTSSNTTAR

L2222 27R

“-"/42
e . n
et et L .
oo
Lo e t,
et o0, .
. et .
. . .

sl

7

.- 141




LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03
Div, Of Serial No. 09/501,747 + Parent Filed: February 10, 2000 i

Greer,Burns & Crain, Ltd. (James K. Folker)
Our Ref. No. 1508.68699 (312) 360-0080 l -

Sheet 34 of 42

FIG. 31A

ui

141

FIG. 31B

143R 143R  143B
[ | A

R~ | 7R |7

B /7

| 141
FIG. 31C
143G 143G
,'__( 143R 143G 143R
G (IN_ [ 1 ( =&
Fl. / ] G’ l J R 7

148 148 141 14g143B



11/06/03

LIQUID CRYSTAL DISPLAY.. Ikeda et al.

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 35 of 42

FIG. 32

500 -
400 |-
+
"0
N
5 300}
C
O
o
200 -
100 |

03 06 09 12 15 18 21 24

Pixel Region and Level Difference of the Black Matrix



LIQUID CRYSTAL DISPLAY..
* Div. Of Serial No. 09/501,747
~ Greer,Bums & Crain, Ltd.
- Our Ref. No. 1508.68699
Sheet 36 of 42

Ikeda et al. 11/06/03

Parent Filed: February 10, 2000 '
(James K. Folker) :
(312) 360-0080

FIG. 33

600 |
500 |

400 -
300

Contrast

200 |
100

&E

1 1 1

| 1 1 ] 1

0 10 20 30

40 50 60 70 -80 90

Level Difference Inclination Angle (° )



LIQUID CRYSTAL DISPLAY.. Ikeda et al. 11/06/03

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Burns & Crain, Ltd. (James K. Folker)
Our Ref. No. 1508.68699 (312) 360-0080

Sheet 37 of 42

FIG. 34

153 153 153

152 152



LIQUID CRYSTAL DISPLAY.. Ikedaetal. 11/06/03 i

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000

Greer,Burns & Crain, Ltd. (James K. Folker) |
Our Ref. No. 1508.68699 (312) 360-0080

Sheet 38 of 42

FIG. 35

Blue Light
k

L 161

166
a9

EIYSNNNNSNNNN- 162 (160

.
1

— 156
1— 151 }150




LIQUID CRYSTAL DISPLAY.. Ik eda et al. 11/06/03

; Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000 |
! Greer,Burns & Crain, Ltd. (James K. Folker) [

Our Ref. No. 1508.68699 (312) 360-0080 |

1

Sheet 39 of 42

Blue Green Red

Transmittance

Wavelength



11/0

LIQUID CRYSTAL DISPLAY.. Ikeda et al.

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Bums & Crain, Ltd. (James K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 40 of 42

FIG. 37

163

S

6/03

1161
E\\\\<\i\3\f\f\\\\<\3\f\ ~«152;}160

166

49

[

1

\

— 156
— 151 }150

FIG. 38

169 ‘ ‘
168
77777773 /(

L 161
~162}160

166

B\\\ﬁ\\\\\\\\

i

49

[

—~t

158

1 1~ 156
- 1151 130



LIQUID CRYSTAL DISPLAY.. Ikeda et al.

Div. Of Serial No. 09/501,747 Parent Filed: February 10, 2000
Greer,Bums & Crain, Ltd. (lames K. Folker)

Our Ref. No. 1508.68699 (312) 360-0080

Sheet 41 of 42

11/06/03

—
~
o

|

——178

177




Ikeda et al.

Parent Filed: February 10, 2000
(James K. Folker)

(312) 360-0080

LIQUID CRYSTAL DISPLAY..
Div. Of Serial No. 09/501,747
Greer,Burmns & Crain, Ltd.

Our Ref. No. 1508.68699

Sheet 42 of 42

FIG. 40A

173R

173B - /1 73G

11/06/03

176

|
B

174

;Bl R | B’ G

|

171

172 172 172

FIG. 40B

179

174

g TN N . . L W, . A L A L ALY

173G

G

/]

| _173R

R

B

ot

}175

173B
171




	2003-11-06 Drawings-only black and white line drawings

